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Descripti n 

This invention relates to novel isonitrile complexes of radionuclides, i.e., for example, of radioactive 
isotopes such as ""To, *Tc, 97 Ru, sl Cr, w Co, 1M Re, and 191 0s. The complexes can readfly be prepared and 

5 isolated at both macro and tracer concentrations in aqueous media, together with any of a wide variety of 
counterionp, as appropriate. They display remarkably effective labelling characteristics for liposomes or 
vesicles, and a variety of living cells containing lipid membranes, and are also effective imaging agents for 
detecting abnormalities in the tissues of various organs as well as the existence of blood clots. The 
complexes of **Tc are particularly preferred because of the desirable nuclear properties of this 

w radioisotope. I.e., its half-life and gamma ray energy. 

A variety of radioisotope imaging and labelling agents have been developed in the past; however, the 
complexes previously available have generally suffered from the shortcomings of high cost, complexity of 
the method of preparation, or failure to exhibit high quality imaging or highly effective labelling because of 
insufficient lipophilic properties. 

is Isonitrile complexes of various non-radioactive metals have been described but there has been no 
suggestion that isonitrile complexes of radionuclides would have properties making them desirable or 
useful as imaging or labelling agents. Oxine complexes of ""Tc have been described for use in labelling 
platelets. Wistow et al., J. Nucl. Med., Vol. 19, 483—487 (1978). The direct labelling of red blood cells with 
""Tc by a reductive process, and the use of the labelled ceils for imaging have been described. Smith et al., 

20 J- NucL Med., Vol. 17, 126—132 (1976). Various complexes of Wm TC with arsenic- and phosphorus- 
containing organic compounds have been proposed for use as imaging and labelling agents. Oeutsch et al., 
Science , Vol. 214, 85-86 (1981); J. Nucl. Med« Vol. 22, 897—907 (1981); European Pat Appln. No. 
81400618.5, published Oct 28, 1981, Publn. No. 0038756, 

Because of the general availability of supplies of "Tc In clinical laboratories in the form of 

2s pertechnetate as well as the desirable half-life and gamma ray energy of this radionuclide, the complexes 
of the present invention preferably contain *"Tc, although complexes with other radionuclides as 
indicated are also embraced within the scope of the invention as stated above. Moreover, the general 
availability of supplies of pertechnetate make it convenient to use kits for preparation of the complexes of 
""Tc according to the present invention. 

J0 The present invention consequently comprises a coordination complex of an isonitrile hgand 
represented by the formula: 

[A((CN) K R) y B 1 BVln 

3S in which A is a radionuclide selected from radioactive isotopes of Tc, Ru, Co, Pt, Fe, Os, Ir, W, Re, Cr, Mo, 
Mn, Ni, Rh, Pd, Nb and Ta, for example, t9n Tc, "Tc, "Ru, s1 Cr, "Co, 1M Re and ,91 0s; (CN),R is a 
monodentate or polydentate isonitrile ligand bonded to the radionuclide through the carbon atom of the 
CN group; R is an organic radial; B and B' are independently other ligands selected from solvents such as 
water, halogen atoms such as chlorine or bromine atoms, and ligands comprising one or more neutral 

40 donor atoms capable of forming bonds with said radionuclide; x and y are each independently, integers 
from 1 to 8; z and z* are each independently 0 or an integer from 1 to 7; with the proviso that (xy)+z+z' is 
less than or equal to 8; and n indicates the charge of the complex and can be 0 (neutral), or a positive or 
negative integer the value of which depends upon the valence state of A, and the charges on R, B and B'. 
Any desired counterion can be present as required by the charge on the complex with the proviso that such 

46 counterion must be pharmaceutical^ acceptable if the complex is to be used in vivo. 

In the above formula, R is an organic radical that can have additional neutral donor atoms capable of 
forming coordinate bonds with the radionuclides. If such additional donor atom(s) are used, the number of 
such donor atom(s) should be added to x to determine z and t within the aforementioned constraint that 
• (xyl+z+z' are less than or equal to & 

so A neutral donor atom is defined as an atom having a free-electron pair available for accepting a proton 
to provide a charged ligand or for compiexing with a radionuclide to form a coordination complex. 
Examples of neutral donor atoms suitable for use in this invention include, for example, arsenic, 
phosphorus, nitrogen, sulfur, oxygen, selenium and tellurium. 

Although complexes of this invention can be neutral, or positively or negatively charged, the class of 
. 55 lipophilic cationic complexes is presently preferred. 

Any desired counterion may also be present in the composition, such as, in the case of cationic 
complexes, chloride, fluoride, bromide, iodide, hydroxide, sulfate or bisulfate, dihydrogen phosphate, 
fluoroborate, hexefiuorophosphate. Depending upon the particular radionuclide, the valence state and 
other conditions for compiexing, a particular radioactive metal can have from one to eight isonitrile ligands 

go bonded thereto. As aforesaid, each Isonitrile ligand is bonded to the radionuclide through the isonitrile 
carbon atom. Preferably, the complexes of this Invention are kinetically Inert and hence stable products. 
H wever, the complexes need nly be sufficiently stable for the intended use. 

The organic radical R can be aliphatic or aromatic and may be substituted with a variety of groups 
which may or may not be charged. When th rganic radical R carries a charged substituent group, the 

55 charge n the resultant complex is th summation of th charges of the ligands (R,B and B') and the charge 
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ofth radionuclide. Among the aromatic R groups which may b present are phenyl, tolyl, xyiyl naohthvl 
dipheny land substituted aromatic groups containing such substitu nts as halo. e.glchloJo, bromo tod or 

n'tSZT^XT', UK - 5f ys am0 " 9 * e 8,iphatic R 9roups which mSy be present are alM 
preferably containing 1 to 20 carbon atoms, such as methyl, ethyl, n-propyl. isopropyl n-butvl \aobuM 

including among others the same substituent groups as those listed above for aromatic groups 
^.^rrSlwr T 98 " d V P 0,vdentate «8 and such as, for example, a bidentateligand having the 
Jff^* 1 or ? 8n,c radical Port 10 " <** *e «9and can be a divalent radical derived from a g^Jp as 

,o ZZ^lY r^: 0 *" nUmber ° f iS ° nitri,e ,i9ands *»' eac^Ki: 

In general, because the desired lipophilic characteristics in the complex can be achieved withmt th«, 
ISSU" SU ( 5 stit B uent * * Purred for the sake of simplicity to empto ^unsubSeTnyd^a^n 

groups as the R groups However, the lipophilic characteristics of the complex cantefuTer v^edbv 

„ SX 8 hS^iS U n ^ to , 8da ^ Wm f ,eX for labe " ing selected materials ' for membrane Sport such « 
; 5 for the blood^rain barrier, or for imaging selected organs and dynamic processes related to meir function 

^xzessz tss * * e pres8nt lnvem,on is a homo,ept,c * -asss 
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[A(CNR)J + 

in which A is a monovalent radionuclide selected from technetium, or '"Re, CNR is a monodenate isonitrile 
5S2t a " ^ r8dIC81 88 defined ^ A 8Ultab,e COUnteri0n such 88 ^ribaSatSvelsS 
that n*ZES£*! ^ ''ZT^^ radfanud}des 8re radioactive 1-Hng decay properties 
♦„ o 71,8 lnvent,on fur y ,ef comprises a kit for converting a supply of a radionuclide, e.g. Tc-oertechnetate 
capabto of reducing the radioactive metal to form the coordination complex. 8 ^ 
m _VLnST-,^ ? ^ 8 Mention can easily be prepared by admixing a salt of the radioactive 

♦T^Jl tne l« ,nrtn,e H 9 and ln *e presence of a suitable reducing agent, if required, in aqueous media at 
emperaturasfrom room temperature to rafluxtemperature or even higher, and are obtained ^andlsofatable 

W JSl2£!L m ?7 0 ( T i8r ^ dd8d ' "** «>ncentrations and a tracer (no carta -JE£Z 
™"Tc) concentrations of less than 10" 8 molar. In some cases the isonitrile ligand can itself act as the 
reducing agent thus eliminating the need for an additional reducing agent SuteblelSdKna^ucSa 
T^L*^! ^ ind or d « ,rad «e well known to those skilled in the art. The reaction to alS 
SZ'lK.lff) 5 T"* 88 * I h ?"!!' d8pendlnfl Upon ma 01 * a Particular emptey* L Tto 

Srieb^^J ^* de8,red ^ d ; 0mJ, i de fo L the ^ponding non-radioactive element in the starting 
matenals. except in the case of technetium because all technetium isotopes are radioactive 
J^?|SI BChnetium such as. for example "Tc or »™Tc, a complex in accord with this invention is 
P^ rabl >T ade ^ mixing pertechnetate (Tc* 7 ) with the desired isonitrile in aqueous medium, then addino 

reduang agents are alkali metal dithionites, stannous salts, sodium borohydride, and others, as is well 

45 comD^e^Sn^S^^^ f*' 8 ^ 9 "^ 8,80 be prepared Permed technetium 
h8Vln ? ox,da ^ on ***** for technetium of. for instance, +3, +4 or +5, by treating these 

t^n^^TnEf 3 !"*, 8 " 8X0888 of ' son!tri,a «8 anda under suitable conditions. For examlle £e 
H^SSlSl^? comp ^ < T ca " also be Prepared by reacting the desired isonitrile ligand wrth the 
, ^f^^r 8 , ^ mpl8X ^ T C ° r a technetiutivglucoheptonate complex, or the like. 

ao8 ^X 1?/ ?„Tr l ' 9 !? d ' up to , 50 to 100% molar "cess or more, and an excess of reducing 
me l^on th-^JrJ? 8 "mplexlng reaction to ensure maximum yield from the technetium. Following 
t % 8eparatad **" the reaction mixture, if required, by crystallization 

TX?" 0r by conventional chromatography or ion exchange chromatography. 

Example 1 

S 6 .S°i° f taMkMl * uW faoni tri' a ) technetium (I) hexafluorophosphate from ITc(HI) (tu)J'* where 

60 mo Jl a ,^ m ,l round bottom flask ware added a stir bar, 0.84 g of f~Tc (thlourea)J a, (0.13 mmol). 
^„ e ^ a ™^ ,,an l d0 •V 9t •^J 8On^t^ ' , < 1 -3mmol).Th stired reaction mixture wa Trefluxed for 1 5 h 
w^^u^ t^hSL^ ^ k ! ra . n8f8fred fo a 100 ml beaker and water (40 ml) added. The volume 
reduced ^a^alfw before 09 9 °" 8 hot p,ate - Then 30 ml ^r was added and the volume 

65 The almost colorless solution was cooled to room temperature and 0.5g [NHJpFJ in water (10 ml) 
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added, precipitating a white solid which was collected by suction filtration. This was washed with water (10 
ml) and eth r (10 ml), and dri d in vacuo. 

Yield of Kt-C^NOe^TcKPFJ 0.06 g (0.08 mmol) equivalent to 62% based on Tc. MP=222°C 

The complex is soluble in polar organic solvents and was recrystaliized by slow evaporation from an 
acetoneftvater solution (4:1 vA/) giving white crystals. 



Analysis for CjoH^FsNePTc 

;o C H N 

Calc. (%) 48.50 7.34 11.32 

found 48.60 7.25 1132 

Optical spectrum (in CH 3 CN) 
75 260 nm (shoulder) 

235 nm e^SxIO 4 cm" 1 mor 1 l 

Infrared (KBR) 

v (CN) -2080 cm" 1 (strong) 
Conductivity (CH,CN; W~*M 
20 A«140 ohm" 1 cm 2 mor 1 

Reld desorption mass spectrometry (positive ion mode) 
m/z=597 (cation, (T) 



Examples 2—6 

2s Standard preparation of ((RNC) e Tc] + cations at carrier added levels 
Where R=~CH 3 

-n-C3H 7 

— i-CjH 7 

-C(CH 3 ) 3 
jo — cyciohexyl 

— methyl 

— n-propyi 

— isopropyl 

—tertiary butyl 

36 

To a 50 ml round-bottomed flask was added ethanol (10ml), water (10 ml, pH adjusted to 12 with 
NaOH), 2.5 ml RNC, 0.7 ml of 0.438 M ammonium pertechnetate (NH 4 )[*Tc0 4 L and a stir bar. Sometimes, 
for convenience of analysis, the "To isotope was used as a tracer. A second solution containing 0.21 g 
sodium dithionite (Na^S^) in water (5 ml, pH 12) was prepared, and added dropwise to the first reaction 
40 mixture. The solution was brought to reflux using a heating mantle, and maintained for 16 minutes. A 
further 50 mg NaaSj0 4 solution were then added dropwise and the solution refluxed for a further 30 
minutes. 

The reaction mixture was transferred to a 100 ml beaker and the volume reduced to a half by boiling off 
solvent on a hot plate. Water (40 ml) was added and the solution cooled to room temperature. 0.5 g of 
45 [NHJIPFJ in water (10 ml) was added, immediately, precipitating a white solid. This was collected by 
vacuum filtration, washed with water (10 ml) and ether (10 ml), and subsequently dried in vacuo. 

Recrystallization from acetoneAwater yields white crystalline fTc(CNR)«][PFJ in approximately 90% 
yield with respect to technetium. 

so Examples 7—8 

Tracer (no carrier added) synthesis of tTctCNCJCHsWd^hexakis^t^utyl isonitrile) technetium (I) cation 
1. By sodium dithionite reduction . 

In a standard scintillation counting vial were mixed isotonic saline (2 ml) containing wn TcOr obtained 
by elution of a *Mo/""Tc radionuclide regenerator, 2 drops of 1/V NaOH solution, ethanol (2 ml), and a 
small stirring bar. Then, 65ul oft-butyl isonitrile were added. A second solution of 20 mg sodium dithionite 
(NeAOJ freshly dissolved in water (pH adjusted to 12 with NaOH) was prepared and this solution added 

to the first JL . . 

The mixture was stirred for 15 minutes and then transferred to a siliconized 50 ml round bottomed flask 
fitted with a vacuum adaptor. Solvent was removed in vacuo using heat from an infra-red lamp. The 
residue was washed with ethanol (100 ui) and then with isotonic saline (1 ml). This solution then contained 
the isonitrile complex in a form suitabl for administration to animals. The product of reaction was 
analyzed by HPLC (high pressure liquid chromatography) before use. 
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2. By sodium glucoheptonate reduction 

A commercially available stann us glucoheptonate radi pharmaceutical kit (Glusoscan 
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England Nuclear Corporation) was reconstituted using isotonic ssline (5 ml) n, , .♦• 
withdrawn using a syringe and added to 2 mo SnCI, • 2H,0 ^n»M nl£L ■ \ Vi r sult,n9 solutio " was 
five minutes, and 1 ml withdrawn and added I to a rili^^ ~ T 1 ^ mbrture was stirred f or 

(20 ul). ethan I (120 pi), and ™mall Snta bar tS SlSTSSS JS C ° ntainin9 ^ isonitri,e 
5 filtered through a 0.22 urn Mflliooreffi filter into 1' J-!.^ r was stirred for several minutes and then 

commerce radionuclide generator. The solution wS stirred foTflvf mhluS by * 

Extraction of the product 

10 comS; a Ke U ^^rSe a ^~ * ^ 8 ^ - * 8 >-* 

chloSe "LtrneTrgSS^ ^XSSS^XlSS^ ^ f S\"~- d 
siliconized round-bottomed LSS2f v ^i^ 1^'™ <S T° 8nd then tran * a "ed to a 
»5 aided by heating with an infra-red 'lamp. T^kwas Tw^shTd l^'^^TZ** r f? ovwi in vacuo - 
by saline (1 ml). The solution was then \l^^^S^^^? m ,^f wn ^ m ^ m ^ 
complex being in the form of a solution™ a SmSSS? .11 ♦ J-™' 8 after . MMV by HPLC. the 

preselected radionuclide. It is also p!^ffil^^?|^.^!Jf^ m,l ^ <,uantltv of a 
fadlitate storage stability. The isonftrile tZ£S£\ £3£ aX can to -SS^ * l^'"** t0 
container. wucinfl aflenx can contained in a sealed, sterilized 

from* of the present invention 

laboratories includes the deWrSquanSTof a Sm£S£hS^ ~ '^ Ma * most c,in, ' cal 
pertechnetate, and a reducing agert^ch as ^o^ ^^- 9 - Wrth a selected 9uantit Y of 

*> se.ectedquantity of P^^fci" tte 1li m JSt n 8 " 8m ° Unt SUffici8nt to rad "<**e 

other parts of the lLS^fE&^£ 'SSSSST£ 222" ,n ^ e ,Ungs 88 wa » as «" 
unidentified sites of localization in thehmq So lofTnnSS « 9 « , d8te £°" * gamma camera of 
36 represented blood clots wa7detem.ined uSuSZ^EST*' T >al ' hea,tny d °8 8 ' *e fect that these 
of^.furco,.oidwerein d ti^t^ 

large (several mQ) dose of *™Tc - haxakfs - /t»S««/ kT^L ^, P f! ^ determined by scanning. A 
several of the dots were aubse^uerS ^aSl!!S? technetium (I) was injected and 
condualvelyttatloeallzationwSSSc ^SSSS^SSL^^nS °°' lected sh ^ed 

40 showed areas of deficit in blood flow I3*1S™T3 *e emSf S '° n Ph8Se in ^ ' uns 

similar results. IU1 several or the emboli. Other experiments yielded 

— a^ liposomes; to label 

and human erythrocytes (rec IWood oSs)- JuSSiJSSS ' ,eukoc y te8 iso,a ted from rabbit blood, 

45 mycardial imatfngX InsS^? 0 ^^ l^ 838 "™ '""9 Unction; and for 

visualize myocardial tissue by wemal SSJiSj^ P ^ ' SOnrtn,e produm have been "*ed to 

invention SsS SS2£S!^ ^h**" 8 * *' a 

accord with the meth^ ^(^1^ f ^ Tl ^l^ 3 !""" 9 * e of radioactivity in 

of the radioactive complex^Kas^Ka i?c2 i' t^t**"" u°' 21 ' W-" 90 "WOK Incorporation 
be 90% retained for up to abWhounV £SoSSf tSSSJ^ 8 t?^* * 8 """oaetive label can 
labeled with the "To comlto ^1222^ '?'^ 8s ! separated **»» fresh rabbit blood were 
radiolabeled cells could ^SL^^^Tj^^ !"° * 9 rebWt ^ distribution of the 

v^MlStiTrS^ 
«^al^^ 

radioactive tagging of celte and foS^^^ ^ h 8re further useful methods for 

organisms which pos^ memLno^s exS^ n ^' 0 ^ e L a , n,ma, C8 " 8 ' *«* and small 
can be employed ^PrXTp^S?^ ^ ,n 8ddWo "' * 8 V 

casew^ many ther labelling eoeKly.co^ 

.ag^inlar^^^ 
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therapeutic uses are radioactive isotopes of W, R , Fe and 0s; preferred radionuclides for radioactive 
tagging are Cr, Mo, Co, Tc, Fe, Mn, W, Ru, Ni, Rh, Ir, Pd, Nb and Ta. 

Claims 

1. An isonitrile complex having the formula: 

[A((CN) a R) y B z BVln 

w wherein A is a radionuclide selected from radioactive Isotopes of Tc, Ru, Co, Pt, Fe, Os, Ir, W, Re, Cr, Mo, 
Mn, Ni, Rh, Pd, Nb and Ta; <CN) B R is a monodentate or potentate isonitrile ligand bonded to the 
radionuclide through the carbon atom of the CN group; R is an organic radical; B and B' are independently 
other llgands selected from solvents, halogen atoms, and ligands comprising one or more neutral donor 
atoms capable of forming coordinate bonds with said radionuclide; x and y are each independently, 
integers from 1 to 8; z and z' are each independently 0 or an integer from 1 to 7; with the provisio that 
(xy)+z+z' is less than or equal to 8; and n indicates the charge of the complex and can be 0 (neutral), or a 
positive or negative integer. 

2. An isonitrile complex having the formula: 
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[A(CNR)J* 



wherein A is a radionuclide selected from technetium and 1M Re, and R is an organic radical. 

3. A cationic lipophilic hexakls t-butyl isonitrile complex of technetium. 

4. A complex as claimed in claim 1 in which said radionuclide is a radioactive isotope of Tc 

5. A complex as claimed in claim 1 in which said radionuclide is a radioactive isotope of Re. 

6. A complex as claimed in claim 1 In which said Isonitrile ligand is aliphatic. 

7. A complex as claimed in claim 1 in which said isonitrile ligand is a hydrocarbon isonitrile. 

8. A complex as claimed in claim 1 in which said isonitrile ligand is a saturated hydrocarbon isonitrile. 

9. A complex as claimed in claim 1 wherein each coordinate position of said radioactive metal is filled 
by an isonitrile ligand. . 

10. A complex as claimed in claim 1 wherein said isonitrile ligand is a monodentate ligand. 

11. A complex as claimed in claim 1 wherein said isonitrile ligand is a bidentate ligand. 

12. A complex as claimed in daim 1 wherein said isonitrile ligand is tridentate ligand. 

13. A complex as claimed in claim 1 wherein said complex is a cationic lipophilic complex. 

14. A complex as claimed in claim 1 wherein said radionuclide is a radioactive isotope of Tc, Ru, Co, Pt 
Fe, Os or Ir. 

15. A complex as claimed in claim 1 wherein said radionuclide is a radioactive isotope of W, Re, fe or 

Os. 

1 6. A complex as claimed in daim 1 wherein said radionudide is a radioactive isotope of Cr, Mo, Co, Tc 
Fe, Mn, W, Ru, Ni, Rh, Ir, Pd, Nb or Ta. 

17 A kit for preparing a coordination complex according to daims 1—3, said tat compnsmg a 
predetermined quantity of said isonitrile ligand and a predetermined quantity of a redudng agent'capabie 
of redudng a predetermined quantity of a preselected one of said radlonudides to form said comptex- 

18. A kit as claimed in daim 17 wherein said isonitrile ligand and said redudng agent are lyophflnsd. 

19. A kit as daimed in daim 17 wherein said hyophiiized isonitrile ligand and redudng agent are 
contained in a sealed, sterilized container. 

20. A kit as daimed in daim 17, 18 or 19 wherein said preselected radionudide is an isotope of Ta 

21. A kit as daimed in daim 17, 18 or 19 wherein said preselected radionudide is an isotope of Re. 

22. A kit for converting a supply of ttn Tc-pertechnetate to a complex as daimed in daim 1—3, said kH 
comprising a supply of an ieonftrile and a supply of a redudng agent capable of redudng technetium. 

23. A kit as daimed in claim 22 In which said reducing agent is selected from dithionites and stannous 

salts. U2tw 
24 A kit as daimed in daim 22 wherein said isonitrile ligand and said redudng agent are lyophffized. 

25. A kit as claimed in claim 22 wherein said lyophillzed isonitrile ligand and redudng agent are 
contained in a sealed, sterilized container. « ~ e 

26. A kit as claimed in daim 17 wherein said radionudide is a radioactive isotope of Tc, Ru, Co, Pt, fe, 

08 27. 1 A kit as daimed in daim 17 wherein said radionudide is a radioactive Isotope of W, Re, Fe or Os. 

28. A kit as claimed in claim 17 wherein said radionudide is a radioactive isotope of Cr, Mo, Co, Tc, Fe, 
Mn, W, Ru, Ni, Rh, Ir, Pd, Nb or Ta. * 

29. A method for labeling a cell or liposome comprising Incubating said cell or liposome with a 
coordination complex as daimed in daim 1 in a suitable medium. 
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1. Isonrtril-Komplex mit der Formel 
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[AHCN^B^VJn 
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[A(CNR)J + 

worin A ein Radionuklid, ausgewahlt aus Technetium und '"Re. und R einen oraanischen Rp<* h***,.^ 
3. Katforascher Hpophiler Hexakis t - Butyl - (sonltril - Komplex !S nSdllSSS! 

S E2£ HIS t" 8 ^ I' W ° rin 4,83 Radio " u Wid ein radioaktlvw Sp Z'Tc ist 
r Ans » ,ru( * w< > ri n das Radionuklid ein radioaktives Isotop von Re 5 

6. Komp ex nach Ansprueh 1, worin der Isonitrilligand aliphatisch 1st 
«' na ? A AnSpru ? n 1 ' worin der Isonitrilligand ein Kohlerrwasserstoff-isonitril ist 

I?' SmSK "fft! A^P™* J. der Isonitrilligand ein einzahliger Ligand ist. 

Ansprueh 1. worin der Isonitrilligand ein zwefeahliger Ugand ist 
30 3 £ S "S A " 8PrUC ^ 2' ""J" der 'sonitrilligand ein drBizShligeTlIgand if 

2" nacti Ansprueh 1, worin der Komplex ein kationischer lipophHer Komolex ist 
Oder J S. P ^ An8Pn,Ch 1 ' WOrin d8S ^""^ ein radl ~Wvea I, SCtcTrTS r?Fe. Os 
15. Komplex nach Ansprueh 1, worin das Radionuklid ein radioaktives Isotop von W Re Fe oder o« i«* 

vorlieg'en eage,U ' en8atZ An8P " ,Ch WOnn der "on^lligand und dasReduktionemfttel lyophilisiert 

Tc ?st gera8nSatt ^ An8PniCh 1? ' 18 oder 19 ' worin das vorausgewahlte Radionuklid ein Isotop von 
von Re Reafl6, * en8atz nach 17 ' « Oder 19, wonn das vorausgewahlte Radionuklid ein Isotop 

ausgSvahlt^ 08 ATOpn,Ch 221 Worin d8 » R^^nsmittel aus DKhioniten und Zinnsalzen 

55 sind 24 " Re8fleraf8n8ate nach A"!'""* 22, worin der Isonitrilligand und das Reduktionsmittel lyophilisiert 

in Bintm^oS^ nac >)* n **> nsci] 22, worin der lyophilisierte Isonitrilligand und das Reduktionsmittel 
in einem hermeusch verschloasenen. sterilisierten Beharter enthaften sind "U uas neouKtionsmittel 

Fe, £ %£7£r* " 8Ch An8Pn,Ch 17 ' WOri " d8$ Rad,onuW,d * n "doaktives Isotop von Tc. Ru, Co. Pt, 

W od Jo^ST**"" 1 nach Ansprueh 17, worin das Radionuklid in radioaktives Isotop von W, Re. Fe 

Tc. g^Ru^ .«* 
,5 einen?^^ 
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Revend (cations 

I. Compl xe isonitrile repondant a la formula: 

s [A((CN) I R) y B l BVln 

dans laquelle A est un radionucleide choisi parmi les isotopes radioactifs de Tc, Ru, Co, Pt, Fe, Os, lr, W, Be, 
Cr, Mo, Mn, Ni, Rh, Pd, Nb at Ta; (CN),R est un ligand isonitrile monodente ou polydente, lk§ au 
radionucleide par I'intermediaire de I'atome de carbone du groupe CN; R est un radical organique; B at B' 

/o sont independamment d'autres ligands choisis parmi les solvents, les atomes d'haiogene et les ligands 
comprenant 1 ou plusieurs atomes donneurs neutres capables de former des liaisons de coordination avec 
ledit radionucleide; x et y sont chacun independamment des nombres entiers de 1 a 8; z et z' sont chacun 
independamment 0 ou un nombre entier de 1 a 7; a condition que (xy)+z+z' soit inferieure ou egale a 8; et 
n indique ia charge du complexe et peut etre egal a 0 (neutre) ou a un nombre entier positif ou negattf. 

, 5 2. Complexe isonitrile repondant a la formule: 

[A{CNR}J" 

dans laquelle A est un radionucleide choisi parmi le technetium et le 18a Re, et R est un radical organique. 

3. Complexe cationique lipophile hexakis t-butyl isonitrile du technetium. 

4. Complexe seion la revendication 1, dans lequel le radionucleide est un isotope radioactif de Tc. 

5. Complexe selon la revendication 1, dans lequel le radionucleide est un isotope radioactif de Re. 

6. Complexe selon la revendication 1, dans lequel le ligand isonitrile est aliphatique. 

7. Complexe selon la revendication 1, dans lequel le ligand isonitrile est un isonitrile d'hydrocarbure. 

8. Complexe selon la revendication 1, dans lequel le ligand isonitrile est un isonitrile d'hydrocarbure 
satunS. 

9. Complexe selon la revendication Vdans lequel chaque position de coordination du metal radtoactff 
est occupee par un ligand isonitrile. 

10. Complexe selon la revendication 1, dans lequel le ligand isonitrile est un ligand monoderrte. 

II. Complexe selon la revendication 1, dans lequel le ligand isonitrile est un ligand bidentk 

12. Complexe selon la revendication 1, dans lequel le ligand isonitrile est un ligand tridentS. 

13. Complexe selon la revendication 1, caracterise en ce que ledit complexe est un complexe lipopWe 

ca^n^Complexe ^ revendication 1, caracterise en ce que le radionucleide est un isotope radioactif 

35 de Tc, Ru, Co, Pt, Fe, Os ou lr. 

1 5. Complexe seton la revendication 1 , dans lequel le radionucleide est un isotope radioactif de W, Fe, 

Fe, Os. 

16. Complexe selon la revendication 1, caracterise en ce que le radionucleide est un isotope radtoactff 
de Cr, Mo, Co, Tc, Fe, Mn, W, Ru, Ni, Rh, lr, Pd, Nb ou Ta. 

40 17. Kit destine a preparer un complexe de coordination selon les revendications 1 a 3, ce tot 
comprenant une quantite predetermines du ligand isonitrile et une quantite predetermine d'un agent 
reducteur capable de reduire une quantite predetermines d'un desdits radionuclides preselection nee pour 
former le complexe. M , % r 

18. Kit selon la revendication 17, caracterise en ce que le ligand isonitrile et I'agent reducteur sont 

lY ° P ?9 l ! 8 Kit selon la revendication 17, caracterise en ce que le ligand isonitrile et I'agent reducteur 
lyophilises sont renfermes dans un recipient sterilise scelle. 

20, Kit selon la revendication 17, 18 ou 19, caracterise en ce que ledit radionucleide presflectionirf est 

so Un 'SIk? setonti revendication 17, 18 ou 19 caracterise en ce que ledit radionucleide prfeelectioni* est 
un isotope de Re. 

22 Kit pour convertir une reserve de ""Tc -pertechnetate en complexe selon I'une des revendications 
1 a 3, ce kit comprenant une reserve (fun isonitrile et une reserve d'un agent reducteur capable de reduire 

55 ,G ^."wtsdon la revendication 22, caracterise en ce que I'agent reducteur est choisi parmi les dithionites 
et les seis stsnneux. 

24. Kit selon la revendication 22, caractdrise en ce que le ligand isonitrile et I'agent reducteur sont 
lyophilses. 

so 25. Kit selon la revendication 22, caracterise en ce que I ligand isonitrile et I'agent reducteur 
ly philises sont renfermes dans un recipient sterilise scelle. 

26. Kit sel n la revendication 17, caracterise en ce qu I radionucleide est un isot pe radi actif de Tc 

RU ' 27. '^seT'nla revendication 17, caracterise en ce que I radionucleide est un isotope radioactif de W, 
65 Re, Fe ou Os. 
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